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(54) M^'JyH*W 
(57) (Kft] 

iflMSfcU XttM7i'-^2 8£rmrt-«lt&fc:tt, 

^m^©jspiia4 4iFfr/>amm i 6 tcx^s^ h/u? 

(a) „ -e<oi»«n«!i««s»4 i 2 8 
£gffissc-r& ( b ) . 
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k, |gi))aj^WcillSS$iX7tgEi!) ; e-^i:$'«i>i^^-f 

2(0«*^* i HUlB^awo-^^^$ix, 3?3<7) 
k, 

m<o®m.& mm-r a k u 
wt&Mw&m±. mm^mz£&m&tmm?>\°}m; 

ij .y h'^M. 

m i <7)«^^* 5 Mie-x >- y<r>\&h mzm&$ n. , is 
2v>mmmm&ffiimmmcou-i?t.z&®iZti. I3« 

mm^mzx&mmzmmnmm; 

Iif5R3l3 3 £ 6(c, $iJt9#l£<4. H5IB5l^^ai^ 
WP? * s BalBfS3S h/P? k iP«C=5r-5/i^ft, huIBS^ 

[0001] 

jjmz%w> : t~?£mmi'tesu rv ? vmnizm-rz 

h<F>X'$>h. 
[0002] 

-t&zk<,z£-?x3&kz j £z>tLtzm3&z zmmztem l 
rsMtwMHttu m^mm^zx^xn^ixtzm^m. 



mmm&8* l x> ^ t- v izm ~> x^m, l . £ cat/ •< 

S J; -5 ClJty'J-X (ifi?ij> SWA^f y»j y F^ffl 

*k ^>->'>k%w> : e-?commjj£&j}mi l z{is£i,x 
i$ffi£j£ftt$-£. ±tLxnmh^-^^>ta-t}t:mmLx 

k'* J ab-?»„ 

[0003] 7'U -y H^MtCtJ 

-?%m^-\ i %¥l,zW y )mz-hZbtfX°% , £4>tc: 
[0004] A'7l/*^A^f y »J -y H$ST{i. 

trMth&fcMz, x.>i/>-\im»%)mfiLX'fem®m-t& 
or, mm^>mm&t>mJbtix\^h. 

[000 5] 

[^Bi^'M*Lj:9k-f--S»PIi] — *\ JifBiH&*^ 
Pii-r-g.7t*6. ^^.(fxv^vrL—^Sr^-ti-^ik 

[0006] ftmmomizimx'te. ?mM<?>7u—* 
i,ix.v=j>Y)v-!>cr)Rf}i^x\^^ ztizmmz 
mwcfhb. xy^y vfrfizz. nwwm±mmzmm. 
mtiML.. •zti<,ztf-?xx.>-is>co®m$[.t>±m't 
zcr>xz>^mm.ii. y~is-*<r>ffimkmmiz$mM 

[ 0 0 0 7 ] m 1 4(4. ±5* L>t*£Kg£Scrfgm«g<7)ai 
k [elte^ttWS-^-r ^ ^ A — hT£>& . 

HI^<7)S<Jif* 5 ^5 *U Si]PJLT{4 B^EI^N G * 
<4. — ftW^-fbSrU ©Jffll^St=i;.g.^HW^*S!lT'fc 
ix(4\ SHU?gSct»aSIllSKiScNG*k|5lt^^fflV'.T^ 

<ft-ri>j4-rT-$)£. ^tc(4, ^mti^yi/- 

^TOS^H[Hjte^NG{4ffillT*$^T^ 
[0008] Z\<?)£ o 4HMBR<0ASaW*«*^* k , 
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ti. mi 4c^snr^sj: oiz, fsmmmmmzm 

9<r>WMb i>3:£. 

[00093 ##S<S<oB6<j(4. ^-^gffi&Bft;;. jc^ 
[00 10] 

[18M£»&^S*:#><0#J3] icoid^BWfi, JSIT 

[ooii] ( i ) , BtnikMfvmMS 

Stat. J^i^£f^£^£f^:ft£e§tW-&lEi&ffi:*i 

yco&jimz&mzti^ m2<nmimf&imfc?mme> 
o-^ izmmzti. m 3 <omm^m^mmmm^mi,z 

ffUL. irc*«««l!!»K£HJ&*-*Bse#Ri:** 
L. ffi£MflM?K(±. liffiBffl£4MKz.I: ftftS»mte> 

3i Y)V9 iztftZ®. 5- Jni. £> -T k S-^fStfc-T S^n 

[0012] (2) iv^k, 0«i8c$OfflrBrt6^ 
»k. mmm^mizmm^tt^mm*--^ b^mttz^ 
vcotH^j$ft(c3i*s$ir, s?2w®m^*>*Huia^m®<7) 

ft*&L. Mia^S^[U«E5:llI^-r.SllI^#Kt5:^- 

•T fc SrWat-r^/A^ -y K^M. 
[ 0 0 1 3 ] ( 3 ) ££>(;:. {6W#K(4. «trlB56S^ 

IBm^^^l^rs ( 1 ) 2*:<4 ( 2 ) KKWVvf ^ij 
•y KfltjSii. 
[00 14] 

<?>m i nifijgstcov vt . ssttiaffitcKca ^r t^ntcst 
[ooi5]iiti *micoM i mmmmcr>^ ru 

^lWSUitcfi. Ji>-^vl U,xyy>i lSrfgiS 

- 1 iz i xmL-tz lateSrai^-t-^xv'^yai 



^«12t, ^xv^'ytii^fftl 2 5r^-LrA^)$^c 
GBEt=» Lr3S$£*T ? ^IMMSSfir & 1,77^ 'J 
^o.- 7 M 3i, mr?*? 'J ^J-— y M 3 (= 

k. y h {fJ^l W 1 4 (CglJg $ ;ft.7tgl 1 ft^V? K 

9^ r^-v i5t, a«sti , T««sr'*±±t Lr^m^t 
ur^ffl-ri»^«ta i6t, t£ssm«i i 6 £ 7-7*^ u 

^-V^---y M 3k SriiSSi-SeSlft 17t i>miW.Zix 

t^-s.. i--yhtij^^i4« s ^.o-yjfm^v. 

•y h 13J:i)iyy>l UUtEISSixr V^S. 

[00 16] y^^V^JL— 7M3I1, S2(Oi 

?j-^pt, ^t°^vpti!i^-rs^3co#^gmr'^ 

1 cr>&^m-C$>&*r*> V-VC R t 5riii.T . 
[00 17] -<?-V^S{4. fSjgfSl 7^Lrf61g«i 
16i:^$il, 'jy^-VRii. j.^ -y h&JlWl 4 

t'JtCRfi xv^^ajTjWl 2Sr5>trx>'> ;: Vl 

1 tzmztix^i. 

[0 0 18] f6««il 6(±fE^Wl 7tClH^§ 

ft. EliEg^SE^^tl^a-^ 21k, Wca—9 2 1 
cOJlB^iEIS$fL^X^— ^ 22k. mx^j—f 2 2t 
^§^3W;U2 3k5rfisi.rv^ 0 %m$81 6«i, 
£3ttl 7 5r^>Lr^$<x&[IIS(cJ:-oTm^J^^ 
$-tt-S». mriBn-f^2 3{4E^L^rVv-c-y7=->j^}gi^$ 

ix. ^N'y^!;t=m^^«^Lr3E:«^-s. 
[0019] i 6 fs«« 1 7 coitmmiz. 

[0020] w.\mm.bw^£^2mm±xz\t^ mm* 

-^25k. IBKl ;: £-^2 5^@te*«aj*$ix-S ; t-i!' 
itJ7J#2 6k, T=-?ftJ]m2 6lzffiig.Ztltim2>!;*7 

[002 1 ] 1816^—^2 5(4, ^ffi^j|tt2 6 K:U 
IU^effitriE^5ix^D-^3 7k:, Bn-? 
3 7t0jfHtcgSIS^ix^^^-^ 3 8k. ISX^-^ 3 
8(c^$ix^a'f;l'39kS:Ci^rv>S. mm*-? 

2 5(4. 3^/k3 9(:ftfe§<x5f»i[(:J:^Th;^?: 
5^$-fr€>. -eco^tc. =M/U3 9t4HK^L^rvv< y 
-r ytcSiE^tt. ^< yx'JA^«:gS*>'tt^$ix&i 3 

[0022] *%BH<7)^-f ri» y H^(5g^'M^tt^(c:t5 
^r. fgffi^e-^2 5(4. 0*L=5rV^|giJjii^t,lDlfeS- 
»triHl^m*2r^4i$ii-. ms}±m.J]f<y'r , J<,zm 

&Lxym-?z>. 
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[0023] ^lt. m^y^yi i<ommt\*itjj 

[0 0 24] 4*:. BWr^>'^KU^aF^3 2t»l 

^>-^ H^>f y^2 7cO®K^R^tl.T^^V^ F 

(2. ^^^^7h3 1 £12. ^^Hy^t 
3 2 J: vmx&'b'£&'r7V—*>'*e j r3 3^H^§ii 

[00 2 5] ^LT. SglfflHL ai2ntftAtXfiS3«itR 
t:TO^4iSi(:f7 »J >^^3 5**ffi»S*u 

U y^3 5 1 «Ef7t-*yaft3 3 
i»££-££>*i&, 4*:. 15rlB^ , JV^ J r3 5£x<f 
7r1/^/Hlt3 6*lIg§^ f7'jym3 

5 teeaisnfciaK* 5 ^^ ^ 7t1/^ 3 6 

^y^H'J7>^3 2^, »2*»>^h'^^ 
t27^, ^^y^i/t7b3 1 x^-^^rY 
33fc. f7 1 Jy/ 5 ¥t35t, fOr^yyt/l^ 
S3 6 tt:J:oTM§nt^|, e 
[0 0 26] £tf>J: dtc. xyyyi 1 l:J:ot^$ 

Mrbtctimmii* y? h »j 7'y^ 3 2 iceit-r & z 

^^ti^I!IK^^^^^KU^^3 2fcH£j**-&.I 

iBBFE— h\ Kift^e— ^2 S^tSrlBSft^^-^iES* 
^— b\ t^ixyyyi lXtfiHKFfc— *2 5S:iB» 

ZTmz^zztwz&o 4*. ^mmietzm^x 

i l 7 ^nies:^»ffltl> ^ h !> , 

il 6CJ;otxyy>l l ^tm^h^b %>~C^ 

[0027] *%BflcO^N>f r U >y KSW^WJ»* 

«14 1 h . X>>?>$BfflIiga4 2 fc . ^E-^fflfflSI 
<7>f|iJP3£E4 1 . 4 2. 4 3. 4 411 HitfCPU 



fcROM ( v—v • ^ • ) . 7-^y^x';r 

t LTSffl$ix^RAM (7^A ■ T^-fe:^ ■ J*^ 
[0 0 28] £^*iJfflHi«l T^HryMSBKaS: 

y^~A i h^mtx^h* <tti^ti<D~ty^A5^ a 
s. 4 7^*aiSiifc«tajiii4*iii«i«aai4 

[0029] mmmmsmA 1 {2. A>fyy v 

^***J»-r&fc<50T, 7^-fe;H:Xt4 5KOT^ 
;^TM*^£U, £*L**-*«0«K«4 3^ffi 

[0030] 4fc. $WJ«I4 1 J4. xyyy«i 

gl4 2t:«Uxyi/>ON/OFFf|^^t 

&<> wwwi, mtu\ 7^-*&m&&i£tLX. 7 

Jiy-Jyi 1 *4mmimh^&^yiSyoF¥ 
fi-^Sr«teU 7i»—*ifiwmi*ixh t^yjy 1 1* 

[003 1]$^^ «PffHfN«aE4 1 14. ^m^rix 
— ^2 8*ift#S*SfB3^^^5 4-^Vl^y>f HON 
/OFFgftSSBti. Sffi^V^5 4(4. m&^ii 

zoN/oFFm^zm^^xmrn^rsAizifrMZ 

S»:7V-^ 2 8^ttteLT«««7V- * 2 8 *m^r 
[0032] xys/>-SiJ^g4 2 {4. SPiMfN%iE4 

i£. ^yifyh;V7*ftl]LX^&%mrtm (on« 
B) £ N JiyiSyh>\s?&¥^ZitX\<^mwmW& 

x^»i i^s*i»t^- iwtv^^imEiftN 

EUn-y h;PRUK^J4. *W$»JW^S4 l^hADZ 

[0 03 3] ^-^«0«K«4 3J4. MShfcW^ 
TM* jMffi»=E - ^253&^Si*StL&J:3 ^IE»^: - 

[0034] ^«a©JfflT^S4 4 !4. 1 6^0K 

gcNG^sijfflib. mmmwmwiA xt^^x^tthmm 

i^tc. «»( WP^) IG^^iJW-r^. 4^:. 
M»»a4 4»4. 6<50a5»h7^TGt. 
DS1 6^>||[lHgftNGSr^-^-L. ^^^^n^fl 
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03 (A) 

ffli^r^^y^^^y m 3 (si ) com±M. m 

3 <B) Ji. *»HJ<o»lHlt»«tC45*t&7'7*^U 
^JL-^y h 1 3^aS^^i&£*£0. 134 ii. * 

^eJi<7)lfS 1 SOBBJBfc:*j«t* 7*5*^ V ^zl- v b 1 

[00 36] *mtmmiiz&^Ti^ m3 (a> tc^s 

^HK» (Jar riJ^^EB^j ti^. ) SrNR 

EKfclfe (BIT r-x^^HMl&aj ) £NEh 

r ^«^lHl^j fc^"5o ) ?rNG^l^ NR. N 
E. NGcOBg«{i:. §3 (B) fcSS*LTV^ft i a te. 
[0037] NG-3 ■ NE-2 - NR 

[00 38] 'jymRH^7h 

aj*«i4fcffi^sn*h^ (OT ri Jvm^ 

?j kv*-3. ) ^TRtU xyyyi \<r>Y)V9 (J2A 
;l^£TGkL*rk£,. TR S TE. TGcoWfMte. El 
[0039] TE : TR : TG=3 : 2 : 1 

[0040] k^Z. -tLT. 'vf:/L> ^Hsn^afit 

ir>^rSI±. v^-«itU5-rtifc:EB6Sii:feix % 03 
(B) fc^;*:fi£ U v^-VEHBRNR. xv 

[004 1] -f LT. xyy>b;^TE^\ 'J^T 
CRtAJSh, cTOXV^Vh/l^TE^ iU:^ 

1 6^Ci;^T©t^ii^ 0 04fc:^£ 
ftT^SiotCs »JymRKa- 7 Nai^il4 

i:yymh;^TRj&«, irv^vss^feeawi 7 

[0042] JilBU h;P^TRi3J:^«Sh 
T#tf£Six& b^^Jt-Coi^^^h^^TE^^-r^ 
■^h/U^TRt«f8«W^TGi:S:Jnifcfc^xv 

[oo43]ac. sm»^I4 1 1 ^lEweinKs 

4 4 ^©JtaHiW^ot^T „ 0 5£J:t>*06c7):7u-^->r 



101). Atmsm®Ltii&&izte^ m6iZ7ik 
(xf^rs 102)0 

[0044] KTF. «W»EI«^»co-^r7P-f-vte 
OUT, B6teS^veifcHjf$-£. fMM9St4 1^ 

4>mei^^<i (shuner) ng*^^ (xf 

tf (XT77S202) . [IMEStt^HENG * tSllHlK 

fRNG3&»iiEneR«seSfm[-r& (^f7rs2o 
3) . m^ms^tttm^^-^Gp^^m^ 

ffl* (bJU?) Tp^gam (XT7/S2 04) . 
[0045] tUIfcSOiHe li^MS^fllit 
« UfyrS205) . :(7)II^)MS tS*A'7 

^-^g i **dE»as* ( wi^ ) T i zwatrt 

h (Xf77 e S2 0 6 ) . 

[0046] Jtfl*£#aE& ( )T P i a^^ffi 

^ ( h/i^ ) t i tcomtzx yy % ai^ ( wu^ > 

TG*£3trftiT& (Xf7rS2 07) . ffi^J ( WW 

SMTG*«»1^\ f^lTG*max 
«tO/hSt^*S^*WBrr& Uf7TS2 08) . zk. 

( Y>V7) fiHHSTG* £©*ffiT 
G*maxW (Xf77'S209) . /hSV* 
i§£\ fci:^f7rS2 0 9^0»T^«. #JlY)V7 
TGtf&l) (h/u?) fiMTG^^iofc:, mil 

IG**!***-* (Xf77S2 10). 

[0047] tLhfi. ^ISl 60/l/-^r28Wffl 

[0048] 4-4*. m 1 mmmmcofflimmitz^x, . 

XT/Ml 0(T>^>-J> • h/U^#ttia^S^V^TlKW- 
[0049] ^28^raS^f^S:©Jffll^ 

6^eaSfLS h;^TEG* 

jfsrr& (xf7rs3o 1 > . #A>ti^:h^^TEG 
^a*^*ai^i (w^)Tihix, s6m«©Jtw^H 

44^fe« 4 c:ix(cJ;oT, ^®^®lta?^®4 4T- 

JJe06tC^$^TV^SEftaSgffl«W^^±3V^T. 
Ti=TEG^W 0 — ^ ft-M' 

(i. zmmy*i'-*2s<o{%&m( r zimmmg&mNG 

* = 0"C*)0. 4fc36EM6fRNG = 0-Cft&fe«>, T P 
= 0^:^^. ^f 7 7S207K, TG *=Ti +T 
P = TEGi:^^ Xf7 7 D S3 0 2^^:J;oT, 
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JJBXV^Vl l^fe^Sfl* Wl^TEGfcitfL 
X. m&l%i,Zfflt±%$cOh}l'7TG*tfftmmi 6 iz 
?&£t%> (1219* (A) firS) o 

Ffi-^^ffi^^ (Xf^/S3 03) . ztitzx 
y^-^2 8£m&£ix£ (H9+(B) fig) . *L 
ffltf>T. 6<OB»raiERNG*#A:ft3ft. 
& Uf77S3 04) . »m8WflB»B4 4T«. HI 
5. HetHteRSlfcWWIW*^^ Mil 6 

^nwasNGji. H9_b«s:a»imBRNG*<!oaLc= 

Kt^TSMW* (09* (B) — (C ) ffiXEW) • 
[0 0 52 3 ms&. xyy>l la^TT^**!/ 5 ^ 

2) o ROM^ii. [^1 OlZTF^tLX^^&^yisy • h 

^a- 7 b 1 30^JtS:»tttTEG^ (TEG 
= TE 0 Xl/3) (^f77S403)o«i.if^ 
u>/b/UH!JK#6 0%T\ NE = N t HO 
^777'd^TE 0 =Tj h^rO. TEG = Tt x \/ 

[0053] mz, m2mmmm^mmmmz^x ^ 

mi l ^y^—^-Y—h. 01 2co?4 Aft^ hltZM 

~?^xwmr&. mmzk^fflffiZkwmmz^^xte. m 

[0054] ^2HWitll * 2 8C7) 

[00 55] ms&comsiz^tL^x zy-y'^—^yiz 

TEGSit^rS Uf^SSOl) c iW-s ft^fr 
/ib^^TEG*^IlI<BBaft«ffim*a[tB^S (-*-f"y 
7S502) . ml*. TEG^rJtW^^— ^GpTt 
LT4#fen^ (m=TEG/G P ) . 
[0 0 56] @^IUlKScNG*^-mh LX . MWJ 
a^I4 4MU*« Uf7rS5 0 3) o S^SSk 
»NG*OAAWot, ««B»M9«a4 4-C«EIK 



(HI 2* (D) — (E) ffiffi) . <J«3. 18^>7'5 

4tc yi/y>f FOFFft-5f*aa*^ (xfvrss 

04) . :W:J;D, ri^-^f 28*«BltttS<x* (HI 
2* (F) teB) o 01 2(,zm£tiX^&£ol,z, BEfc: 

^^^)SSiii«KScNG*^ig^§ixTv^co-c. y 

l^-*2 8£Jfflfel/tfc. «3«"C*3ftTV^Si 3 fc. 
* 2 8tf>JMft«. E^^mi8«'J^K4 4 J: S*0W"T 

m%imt%:& 9 z.zx\ &*bx$t9Mii 6<z>a«EBE 
05. meiz^tvx^m^mmmmmmy^ 
[0057] mz^ m 3 mimmcomwmmz^\ \x „ 

01 3£>:7U— K 01 2CD?4 J±^^—hl,zm 

^vowi-r*. mm^mmmcommz^xi^ m 
[0058] si3iit6jgji8"c»±. zmmyi/-* 2 

OJ:3 4»J«BttfPt?f5. BB6oH8te^3*itvt4l?- 
£*X& H^TEG^i^« (Xf7/S 6 0 1). 

2 ) . B«EWE»N G*^-mi:U, f£m^SHJfflI§£§ 
44MBM& (Xf77S603). g®0lfcifcN G 
♦ wAifcloT, %«8ffl^S4 4TiiE^fcSiJtail 
#B 5 J: t/H 6 iz^^tix v 7P-ft - h {zm^S 

-^^-bt3*3V^T. ^W^TG*OTEGi:W 

[0059] @mEfci£NG*£-mhLT. 05i3j: 
tK@6tc^$ixTV^-g> 7n-f^- b^7*$~&Z. bltZi. 
oT. a^^Ti^tMjDLT. TG*ttTEG^«i2 
5W»*J«Ul4 4J:0aS3jW^TG 
*Srifg^32 s ^ (Xf7TS604) . TG*=TEG^: 

totz t>^fr* mm-r & t^f7rs60 5) . tg* 

= TEG^otV^^I(t SJgX^^rS6 04 
t^f77-S605t£Sfft^. TG*=TEG^^r 

■ofc«fjfi[-c, SSA>y5 4t, ypy^KOFFfi-^- 

Zfttth (Xf77S606) . TV— 
^f2 8^TO^^ (01 24^ (F) fig) . 01 2(3 
Smt^io^ KfcaEfi-|6]^<^aaHlH6l&NG* 

aq»es*vtv**0yes = 3 r28»ui. « 
^iHje^NG(i7 p v-^2 8^^. it^^m 
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7/S609) . 

C00603 ±mm3mmmx^ tg*hz^- 

LTG*=TEGt^if^T. 7U~ *&f®foL 
3t*«. TG*=TEGh&SI«flS£i i #>^lJU *<?m 

kt>X'Z&. 

[oo6i] ±mrn2.*$iiVWi3mm&im±. man t 
^ym&x'mm.<r>? i mm? * -k;w ?mwzm 

[0062] 

IZmcrmgkl JjLhfcRIHLJt J: 5 lz, m&m 1 fc:l2« 
yiS^hjufizk^xm^&ftVM&XxS^iS^co 
[0063] 4 st. Hi^JB2 IcBttOWflli. 5imflS(= 

s ^ >- ^' >- h ;w 9 \zn l x rnn&i iz mm.-r h o % 
HmsLfflmzft^xfr^. y u-*zmtict 2.^*6. m 

igrSizmmx-foz . 

[0064] 1S^JS3^IE®C0|*HH(±. f&ttflgtc A* £ 

tisx^vwi^t. 7\s-*mti.mzmx.t>ixh3& 
im i ] **3ko* i mmmmo;^ 7 <j «y f«p«<ok 

[02 ] *^bj^ i SIS6^S<?)©J(W^cr)1f ®.&^T7 

[13] 



fA) (n) 




[S3 ] ^ i mamm^?*-? v^j-- v b^wbt 
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(54) HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease mechanical 
and electric shock in releasing of a brake by applying 
reverse torque in relation to transmission torque from an 
engine when the rotation of a generator is fixed by a 
control means and when fixing is released. 
SOLUTION: When a generator brake 28 is released, 
torque TEG to be transmitted from an engine 1 1 to a 
generator 16 is estimated, and the obtained torque TEG 
is supplied as the integral component output Ti to a 
generator controller 44. The following relationship is 
therefore satisfied by the revolution controlling operation 
Ti=TEG. In engaging of the generator brake 28, since 
the revolution command value is 0 and the actual 
revolution is 0, reverse torque having the magnitude as 
large as that of torque from the engine 1 1 is generated on the generator 16. A solenoid OFF 
signal is output to a solenoid valve 54, and the brake 28 is released. The actual revolution of 
the generator 16 is overlapped on the target revolution and changed. Since torque is applied 
to the generator 16 before the brake 28 is released, sudden change of the revolution is not 
generated even if the brake 28 is released. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An engine A drive motor connected with a generator in which revolving speed control is 
possible, a drive output shaft which transmits driving force which makes a driving wheel drive, and a 
drive output shaft A differential gear mechanism with which it is the hybrid vehicles equipped with the 
above, the 1st gear element was connected with an output shaft of said engine, the 2nd gear element was 
connected with Rota of said generator, and the 3rd gear element was connected with said drive output 
shaft, It has a control means which controls a rotational frequency of said generator, and a fixed means 
to operate with a control signal from said control means, and to fix rotation of said generator. Said 
control means When canceling immobilization of rotation of said generator by said fixed means, it is 
characterized by adding counter torque over transfer torque from said engine. 
[Claim 2] An engine A drive motor connected with a generator in which revolving speed control is 
possible, a drive output shaft which transmits driving force which makes a driving wheel drive, and a 
drive output shaft A differential gear mechanism with which it is the hybrid vehicles equipped with the 
above, the 1st gear element was connected with an output shaft of said engine, the 2nd gear element was 
connected with Rota of said generator, and the 3rd gear element was connected with said drive output 
shaft, It has a control means which controls a rotational frequency of said generator, and a fixed means 
to operate with a control signal from said control means, and to fix rotation of said generator. Said 
control means When canceling immobilization of rotation of said generator by said fixed means, it is 
characterized by setting up and outputting a rotational frequency to hard flow to transfer torque from 
said engine. 

[Claim 3] Furthermore, control means are hybrid vehicles according to claim 1 or 2 of which said 
immobilization is canceled when an output torque of said generator becomes said transfer torque and 
equivalence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention starts hybrid vehicles, in detail, it 
connects an engine, a generator, and a drive output system through a differential gear mechanism, 
transmits a part of engine output to a generator, transmits the remainder to a drive output system, and 
relates to the hybrid vehicles which connected the drive motor with the drive output system. 
[0002] 

[Description of the Prior Art] In order to realize low pollution and low fuel consumption conventionally, 
the hybrid vehicles which have the driving gear which used the engine and the motor together are 
offered. Transmit to a generator the rotation generated by making various offers of this kind of hybrid 
vehicles, for example, driving an engine, and a generator is driven. Change into a direct current the 
power obtained with this generator, and send to a battery and it is charged. The series (serial)-type 
hybrid vehicles furthermore exchanges the power of this battery for alternating current, and it was made 
to drive a drive motor, the driving force of an engine and a drive motor is transmitted to an output shaft, 
and it runs vehicles - making — mainly - the output of a drive motor — controlling - an increase - 
moderation — there are parallel (juxtaposition)ceremony hybrid vehicles to hold. 
[0003] In above-mentioned parallel-type hybrid vehicles, through the differential gear mechanism, an 
engine, a generator, and a drive output shaft are connected and the hybrid vehicles of structure which 
connected the drive motor to the drive output shaft are proposed. In the hybrid vehicles of this structure, 
by controlling rotation of a generator, it can change to engine motor drive mode, motor drive mode, etc., 
and charge to the dc-battery of regeneration power and engine starting can be performed further. 
[0004] an engine being controlled to carry out fixed-speed rotation in a best efficiency point, and 
controlling the output of a drive motor by parallel-type hybrid vehicles, in order to raise effectiveness - 
the increase of the vehicle speed - moderation - it is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] On the other hand, since the engine, the generator, and the 
drive motor are connected and each rotational frequency and torque are mutually related through a 
differential gear mechanism in the parallel-type hybrid vehicles which has the above-mentioned 
differential gear mechanism, the brake prepared in the generator for the purpose of making engine brake 
effective etc. may be made to act, and rotation of a generator may be fixed. 

[0006] Since the brake of a generator has received the reaction force of an engine torque, if it releases 
this simply in the state of immobilization of a generator, by the engine torque, rapidly, a rotational 
frequency will rise and, as for a generator, an engine rotational frequency will also rise in connection 
with this. It generates, also when the revolving speed control of a generator and engine revolving speed 
control are started to release and coincidence of a brake, and such a phenomenon reaches to the 
rotational frequency of desired value, once a rotational frequency rises. 

[0007] Drawin g 14 is a timing diagram which shows the output torque of a generator and the condition 
of a rotational frequency which show the condition of having mentioned above. Control of a rotational 
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frequency is started, if a generator brake is opened as illustrated, on control, it changes in primary, and if 
aim rotational frequency NG* has the effective control by the control unit, the line as aim rotational 
frequency NG* also with the same real rotational frequency should be drawn, and it should change. 
However, in order that the torque received in the brake of a generator may decrease rapidly by 
disconnection of a brake in fact, the real rotational frequency NG of a generator changes rapidly, and, 
after that, is not stabilized, but is gradually converged on aim rotational frequency NG* as shown by the 
dashed line. 

[0008] When sudden fluctuation of such a rotational frequency occurs, exhaust gas, combustion 
efficiency, etc. will get worse according to the response delay of fuel-injection control of an engine etc., 
and it will have a bad influence on the implementation of low pollution and low fuel consumption which 
hybrid vehicles make the purpose. Moreover, torque fluctuation until a rotational frequency reaches 
desired value also becomes large, and causes a vehicles shock as shown in drawing 14 . 
[0009] Sudden fluctuation of the rotational frequency of the generator generated by the engine torque at 
the time of brake disconnection and an engine is controlled, and the purpose of this invention is to offer 
hybrid vehicles with few mechanical and electric shocks by sudden change of generator torque. 
[0010] 

[Means for Solving the Problem] Such a purpose is attained by the following this inventions. 
[001 1] (1) In hybrid vehicles equipped with an engine, a generator in which revolving speed control is 
possible, a drive output shaft which transmits driving force which makes a driving wheel drive, and a 
drive motor connected with a drive output shaft A differential gear mechanism with which the 1st gear 
element was connected with an output shaft of said engine, the 2nd gear element was connected with 
Rota of said generator, and the 3rd gear element was connected with said drive output shaft, It has a 
control means which controls a rotational frequency of said generator, and a fixed means to operate with 
a control signal from said control means, and to fix rotation of said generator. Said control means 
Hybrid vehicles characterized by adding counter torque over transfer torque from said engine when 
canceling immobilization of rotation of said generator by said fixed means. 

[0012] (2) In hybrid vehicles equipped with an engine, a generator in which revolving speed control is 
possible, a drive output shaft which transmits driving force which makes a driving wheel drive, and a 
drive motor connected with a drive output shaft A differential gear mechanism with which the 1st gear 
element was connected with an output shaft of said engine, the 2nd gear element was connected with 
Rota of said generator, and the 3rd gear element was connected with said drive output shaft, It has a 
control means which controls a rotational frequency of said generator, and a fixed means to operate with 
a control signal from said control means, and to fix rotation of said generator. Said control means 
Hybrid vehicles characterized by setting up and outputting a rotational frequency to hard flow to transfer 
torque from said engine in canceling immobilization of rotation of said generator by said fixed means. 
[0013] (3) Furthermore, control means are hybrid vehicles given in (1) which cancels said 
immobilization when an output torque of said generator becomes said transfer torque and equivalence, 
or (2). 
[0014] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of the hybrid vehicles of this 
invention is explained to details based on an accompanying drawing. 

[0015] Drawing 1 is the conceptual diagram showing the driving gear of the hybrid vehicles of the 1st 
operation gestalt of this invention. The engine output shaft 12 which outputs the rotation generated by 
making an engine 1 1 and an engine 1 1 drive on the 1st axis in drawing, The planetary-gear unit 13 
which is the differential gear mechanism which changes gears to the rotation inputted through this 
engine output shaft 12, The unit output shaft 14 with which the rotation after the gear change in this 
planetary-gear unit 13 is outputted, The transfer shaft 17 which connects the 1st counter drive gear 15 
fixed to this unit output shaft 14, the generator 16 which acts mainly as generators in a run state, this 
generator 16, and the planetary-gear unit 13 is usually arranged. The unit output shaft 14 has a sleeve 
configuration, surrounds the engine output shaft 12 and is arranged. Moreover, the 1st counter drive gear 
15 is arranged in the engine 1 1 side from the planetary-gear unit 13. 
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[0016] The planetary-gear unit 13 is equipped with the carrier CR which is the 1st gear element 
supported for the ring wheel R and Pinion P which are the 3rd gear element which gears with the pinion 
P which gears with the sun gear S which is the 2nd gear element, and a sun gear S, and this pinion P, 
enabling free rotation. 

[0017] A sun gear S is connected with a generator 16 through the transfer shaft 17, a ring wheel R is 
connected with the 1st counter drive gear 15 through the unit output shaft 14, and Carrier CR is 
connected with the engine 1 1 through the engine output shaft 12. 

[0018] Furthermore, it was fixed to the transfer shaft 17 and the generator 16 is equipped with Rota 21 
arranged free [ rotation ], the stator 22 arranged in the perimeter in this Rota 21, and the coil 23 around 
which this stator 22 was looped. A generator 16 generates power by rotation transmitted through the 
transfer shaft 17. It connects with the battery which is not illustrated, and said coil 23 supplies power to 
this battery, and charges it. 

[0019] The brake 28 is connected to the other end side of the transfer shaft 17, by making this brake 28 
into an engagement condition, Rota 21 is fixed to a generator 16 and rotation of a generator 16 and 
rotation of a sun gear S are suspended. 

[0020] On the 2nd axis parallel to the 1st axis, the drive motor 25, the motor output shaft 26 with which 
rotation of a drive motor 25 is outputted, and the 2nd counter drive gear 27 fixed to the motor output 
shaft 26 are arranged. 

[0021] It was fixed to the motor output shaft 26, and the drive motor 25 is equipped with Rota 37 
arranged free [ rotation ], the stator 38 arranged in the perimeter in this Rota 37, and the coil 39 around 
which this stator 38 was looped. A drive motor 25 generates torque according to the current supplied to 
a coil 39. Therefore, it connects with the battery which is not illustrated, and the coil 39 is constituted so 
that current may be supplied from this battery. 

[0022] In a moderation condition, a drive motor 25 generates regeneration power in response to rotation 
from the driving wheel which is not illustrated, and the hybrid vehicles of this invention supply this 
regeneration power to a battery, and charge it. 

[0023] And in order to rotate the driving wheel which is not illustrated in the same direction as rotation 
of said engine 1 1, on the 3rd axis parallel to the 1st axis and the 2nd axis, countershaft 3 1 is arranged as 
a drive output shaft. The counter driven gear 32 is being fixed to this countershaft 31. 
[0024] Moreover, this counter driven gear 32, the 1st counter drive gear 15, and the counter driven gear 
32 and the 2nd counter drive gear 27 are meshed, rotation of the 1st counter drive gear 15 and rotation of 
the 2nd counter drive gear 27 are reversed, and it is transmitted to the counter driven gear 32. 
Furthermore, the differential-gear pinion gear 33 with a number of teeth smaller than the counter driven 
gear 32 is fixed to countershaft 3 1 . 

[0025] And the differential-gear ring wheel 35 is arranged on the 4th axis parallel to the 1st axis, the 2nd 
axis, and the 3rd axis, and this differential-gear ring wheel 35 and said differential-gear pinion gear 33 
are meshed. Moreover, differential equipment 36 is fixed to said differential-gear ring wheel 35, and by 
said differential equipment 36, the rotation transmitted to the differential-gear ring wheel 35 is made to 
carry out differential, and is transmitted to a driving wheel. The drive output system is constituted by the 
planetary-gear unit 13, a generator 16, the 1st counter drive gear 15, the counter driven gear 32, the 2nd 
counter drive gear 27, countershaft 31, the differential-gear pinion gear 33, the differential-gear ring 
wheel 35, and differential equipment 36 in the above-mentioned configuration. 
[0026] Thus, since it not only can transmit the rotation generated with the engine 1 1 to the counter 
driven gear 32, but the rotation generated by the drive motor 25 can be transmitted to the counter driven 
gear 32, it can be made to run hybrid mold vehicles in the engine drive mode in which only an engine 1 1 
is driven, the motor drive mode in which only a drive motor 25 is driven, and the engine motor drive 
mode in which an engine 1 1 and a drive motor 25 are driven in a list. Moreover, the rotational frequency 
of said transfer shaft 1 7 is controllable by controlling the power generated in a generator 16. 
Furthermore, an engine 1 1 can also be started with a generator 16. Moreover, when stopping rotation of 
a generator, Rota 21 of charge doubling, now a generator 16 can be fixed for a brake 28. 
[0027] Next, the control system of the hybrid vehicles of this invention is explained to details based on 
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the block diagram of drawing _2 . The control means which constitutes the control system of this 
operation gestalt has the vehicles control unit 41, an engine control system 42, motor control equipment 
43, and an arrangement for controlling electric generator 44. The microcomputer equipped with ROM 
(lead-on memory) in which CPU (central processing unit), and various programs and data were stored, 
RAM (random access memory) used as working area can constitute these control units 41, 42, 43, and 
44. 

[0028] Furthermore, this control system is equipped with the accelerator sensor 45 which detects the 
accelerator opening alpha, the speed sensor 46 which detects the vehicle speed V, and the brake sensor 
47 which detects brake ****** beta. The detection value detected by each sensor 45, 46, and 47 is 
supplied to the vehicles control unit 41. 

[0029] The vehicles control unit 41 controls the whole hybrid vehicles, determines torque TM* 
according to the vehicle speed V from the accelerator opening alpha and the speed sensor 46 from the 
accelerator sensor 45, and supplies this to motor control equipment 43. 

[0030] Moreover, the vehicles control unit 41 supplies an engine ON/OFF signal to an engine control 
system 42. If the engine-off signal which will make an engine 1 1 the condition of not driving if it gets 
into a brake and the amount beta of brake treading in is specifically supplied from the brake sensor 47 is 
supplied and a brake is taken off, the engine-on signal which makes an engine 1 1 a drive condition will 
be supplied. 

[0031] Furthermore, the vehicles control unit 41 supplies a solenoid ON/OFF signal to the electro- 
magnetic valve 54 which operates the generator brake 28. The solenoid built in the electro-magnetic 
valve 54 based on the ON/OFF signal supplied operates, for example, when it is ON signal, a solenoid 
operates, a bulb is opened wide, a pressure oil is supplied to the generator brake 28, the generator brake 
28 is made into an engagement condition, in the case of an OFF signal, a bulb is closed and an electro- 
magnetic valve 54 cancels engagement of the generator brake 28. 

[0032] An engine control system 42 is switched to the drive condition (ON condition) which is 
outputting the engine torque for the engine 1 1, and the condition (OFF condition) of not generating the 
engine torque and of not driving, based on the selection command signal inputted from the vehicles 
control unit 41. Moreover, the output of an engine 1 1 is controlled by controlling the throttle opening 
theta according to the actual engine speed NE inputted from the rotational frequency sensor formed in 
the engine 1 1 . This engine speed NE and the throttle opening theta are inputted also into the vehicles 
control unit 41. 

[0033] Motor control equipment 43 controls the current (torque) IM of a drive motor 25 so that supplied 
torque TM* is outputted from a drive motor 25. 

[0034] An arrangement for controlling electric generator 44 controls the rotational frequency NG of a 
generator 16, and controls Current (torque) IG to become control-objectives rotational frequency NG* 
inputted from the vehicles control unit 41, or control-objectives torque TG*. Moreover, an arrangement 
for controlling electric generator 44 acts to output-torque TG of a generator 16 as the monitor of the real 
rotational frequency NG of a generator 16, and inputs the value into the vehicles control unit 41, 
respectively. 

[0035] Next, actuation of the hybrid vehicles of the above-mentioned configuration is explained. The 
velocity diagram at the time of usual transit of the planetary-gear unit [ in / drawing 3 (A), and / in 
drawin g 3 (B) / the 1st operation gestalt of this invention ] 13 and drawing 4 are the torque diagrams at 
the time of usual transit of the planetary-gear unit 13 in the 1st operation gestalt of this invention. [ the 
conceptual diagram of the planetary-gear unit 13 ( drawing 1 ) of the 1st operation gestalt of this 
invention ] 

[0036] In this operation gestalt, the number of teeth of the ring wheel R of the planetary-gear unit 13 is 
twice the number of teeth of a sun gear S as shown in drawing 3 (A). Therefore, the rotational frequency 
(henceforth a "ring wheel rotational frequency") of the unit output shaft 14 connected to a ring wheel R 
is set to NR. The rotational frequency of the engine output shaft 12 connected to Carrier CR (it is called 
a "engine speed" below.) The rotational frequency of the transfer shaft 17 which sets to NE and is 
connected to a sun gear S (it is called a "generator rotational frequency" below.) It is [0037] as the 
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relation of NR, NE, and NG is shown in drawin g 3 (B), when referred to as NG. NG=3 and NE-2, NR 
[0038] It becomes. Moreover, it is [0039] as the relation of TR, TE, and TG is shown in drawin g 4 , 
when torque (henceforth "ring wheel torque") outputted to the unit output shaft 14 from a ring wheel R 
is set to TR, torque (henceforth a "engine torque") of an engine 1 1 is set to TE and generator torque is 
set to TG. TE:TR:TG=3:2:1[0040] It becomes. And each is rotated for a ring wheel R, Carrier CR, and a 
sun gear S by the positive direction at the time of usual transit of hybrid vehicles, and as shown in 
drawin g 3 (B), the ring wheel rotational frequency NR, the engine rotational frequency NE, and the 
generator rotational frequency NG all take a positive value. 

[0041] And an engine torque TE is inputted into Carrier CR, and this engine torque TE can receive 
according to the reaction force of the 1st counter drive gear 15 shown in drawin g 1 , and a generator 16. 
Consequently, the ring wheel torque TR is outputted to the unit output shaft 14 from a ring wheel R, and 
the generator torque TG is outputted to the transfer shaft 17 from a sun gear S as shown in drawing 4 . 
[0042] The above-mentioned ring wheel torque TR and the generator torque TG are acquired by 
dividing an engine torque TE proportionally by the torque ratio determined with the number of teeth of 
the planetary-gear unit 13, and what added the ring wheel torque TR and the generator torque TG on the 
torque diagram serves as an engine torque TE. 

[0043] Next, the control action of the vehicles control unit 41 and an arrangement for controlling electric 
generator 44 is explained to details based on the flow chart of drawing 5 and drawing 6 . Drawin g 5 is 
the Maine flow chart which shows actuation of an arrangement for controlling electric generator 44. In 
the Maine flow chart, revolving speed control of a generator is performed to every predetermined time 
deltat. When the Maine flow chart of an arrangement for controlling electric generator 44 consists of 
endless loops, deltat passage of time is judged for every activation of one period (step S101) and delta t 
hours pass, specifically, the subroutine of the generator revolving speed control shown in drawing 6 is 
performed (step SI 02). 

[0044] Hereafter, the subroutine of generator revolving speed control is explained based on drawing 6 . 
Rotational frequency command value (aim rotational frequency) NG* is read from the vehicles control 
unit 41 (step S201), and the real rotational frequency NG is read from a generator 16 (step S202). The 
rotational frequency deflection e is calculated from rotational frequency command value NG* and the 
real rotational frequency NG (step S203). The proportionality component output (torque) Tp is 
computed from the rotational frequency deflection e and the proportionality parameter Gp (step S204). 
[0045] The accumulation S of the rotational frequency deflection e to deflection is computed (step 
S205). The integral component output (torque) Ti is calculated from Accumulation S and the integral 
parameter Gi of this deflection (step S206). 

[0046] Output (torque) command value TG* is computed by the sum of the proportionality component 
output (torque) Tp and the integral component output (torque) Ti (step S207). The absolute value of 
output (torque) command value TG* judges whether it is smaller than the maximum TG*max (step 

5208) . In being large, it makes output (torque) command value TG* into maximum TG*max (step 

5209) . Moreover, Current IG is controlled when small, and so that output-torque TG becomes output 
(torque) command value TG* after termination of step S209 (step S210). 

[0047] The above explains the control action of the vehicles control unit 41 in the case of opening a 
brake 28 below from the condition which is fixing the generator 16 in the brake 28, although it is the 
control action in the condition, i.e., the condition that the generator 16 is rotating, that the brake 28 of a 
generator 16 is not acting. 

[0048] First, the control action of the 1st operation gestalt is explained based on drawing 7 , the flow 
chart of drawin g 8 , the timing diagram of drawin g 9 , and engine torque property drawing of drawing 
10. 

[0049] In controlling the opening operation of the generator brake 28, it performs the following control 
action about a generator 16. Based on the subroutine shown in drawing 8 , the torque TEG transmitted to 
a generator 16 from an engine 1 1 is presumed (step S301). An arrangement for controlling electric 
generator 44 is supplied by considering acquired torque TEG as the integral component output (torque) 
Ti. This considers as Ti=TEG in an arrangement for controlling electric generator 44 in the revolving- 
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speed-control actuation shown in above-mentioned drawing 6 . On the other hand, in this control flow 
chart, at the time of engagement of the generator brake 28, since it is rotational frequency command 
value NG*=0 and is fruit rotational frequency NG=0, it is set to Tp=0. From step S207, it becomes 
TG*=Ti+Tp=TEG and torque TG* of the same magnitude as the reverse sense occurs in a generator 16 
by activation of step S302 to the torque TEG transmitted from the above-mentioned engine 1 1 ((A) 
location in drawing 9 ). 

[0050] Next, a solenoid-off signal is outputted to an electro-magnetic valve 54 (step S303). Thereby, a 
brake 28 is opened wide ((B) location in drawing 9 ). And aim rotational frequency NG* of a generator 
16 is inputted anew (step S304). In an arrangement for controlling electric generator 44, control action 
already explained by drawin g 5 and drawing 6 is performed, and the real rotational frequency NG of a 
generator 16 laps and changes to the line of aim rotational frequency NG* mostly on drawin g 9 (-(C) 
location (in [ B ]) drawin g 9 or subsequent ones). 

[005 1] That is, since torque has joined the generator 16 before taking off a brake 28, even if it takes off a 
brake 28, a rapid change of a rotational frequency is not produced. 

[0052] Drawing 8 shows the subroutine which presumes the torque TEG transmitted to a generator 16 
through the planetary-gear unit 13 from an engine 11. That is, activation of step S301 is performed as 
follows. The throttle opening theta is read (step S401), and the engine speed NE at that time is read (step 
S402). Presumed output-torque TE0 of the engine speed NE and the throttle opening theta which engine 
torque property drawing shown in drawing 10 is memorized as a map of a two-dimensional array by 
ROM, and were read based on the map of this two-dimensional array to the engine 1 1 It asks, the gear 
ratio of the planetary-gear unit 13 is hung on this, and TEG is obtained (step S403). (TEG=TE0 xl/3) 
for example, throttle opening - 60% - NE=N1 it is - the time - the map of drawing 10 to TE0 =T1 It 
becomes and is set to TEG=T lxl/3. 

[0053] Next, the control action of the 2nd operation gestalt is explained based on the flow chart of 
drawingJT , and the timing diagram of drawing 12 . About the configuration of a drive system or a 
control system, since it is the same as that of the 1st operation gestalt, explanation is omitted. Moreover, 
also about control action, except the control action at the time of brake opening operation, since it is the 
same as that of the 1st operation gestalt, explanation is omitted. 

[0054] With the 2nd operation gestalt, in controlling the opening operation of the generator brake 28, it 
performs the following control action about a generator 16. 

[0055] By the subroutine which is shown in drawin g 8 as stated above, and is, the torque TEG 
transmitted to a generator 16 from an engine 1 1 is presumed (step S501). Next, the rotational frequency 
set point m is computed from the acquired torque TEG (step S502). m ** TEG with the proportionality 
parameter Gp, and is obtained (m=TEG/Gp). 

[0056] It outputs to an arrangement for controlling electric generator 44, using aim rotational frequency 
NG* as -m (step S503). In an arrangement for controlling electric generator 44, revolving speed control 
is performed by the input of aim rotational frequency NG* based on the flow chart shown in drawing 6 . 
Consequently, the torque TG which it is going to make a generator 16 rotate to hard flow to Torque 
TEG arises (- (E) location (in [ D ]) drawing 12 ). Next, a solenoid-off signal is outputted to an electro- 
magnetic valve 54 (step S504). Thereby, a brake 28 is opened wide ((F) location in drawing 12 ). Since 
aim rotational frequency NG* to hard flow is already set up as shown in drawing 12 , even if it takes off 
a brake 28, the rapid rise of a rotational frequency is controlled and the real rotational frequency NG will 
be in the controllable condition of depending arrangement-for-controlling-electric-generator 44 
immediately, after discharge of a brake 28 as shown by the dashed line. Here, aim rotational frequency 
NG* of a generator 16 is inputted anew (step S505). After that, the usual revolving speed control shown 
in drawin g 5 and drawing 6 is performed. 

[0057] Next, the control action of the 3rd operation gestalt is explained based on the flow chart of 
drawing 13 , and the timing diagram of drawin g 12 . About the configuration of a drive system or a 
control system, since it is the same as that of the 1st operation gestalt, explanation is omitted. Moreover, 
also about control action, except the control action at the time of brake opening operation, since it is the 
same as that of the 1st operation gestalt, explanation is omitted. 
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[0058] With the 3rd operation gestalt, in controlling the opening operation of the generator brake 28, it 
performs the following control action about a generator 16. By the subroutine which is shown in 
drawin g 8 as stated above, and is, the torque TEG transmitted to a generator 16 from an engine 1 1 is 
presumed (step S601). Next, the rotational frequency set point m is calculated (step S602). It outputs to 
an arrangement for controlling electric generator 44, using aim rotational frequency NG* as -m (step 
S603). In an arrangement for controlling electric generator 44, revolving speed control is performed by 
the input of aim rotational frequency NG* based on the flow chart shown in drawing 5 and drawing 6 . 
After waiting for this rotational frequency set point m until it is set up small and output-torque TG* is 
set to TEG from the rotational frequency set point needed to the torque TEG presumed in drawing 5 and 
the revolving-speed-control flow chart of drawing 6 , a brake 28 is opened wide. 

[0059] By [ which carry out flow chart activation ] being shown in drawin g 5 and drawing 6 , using aim 
rotational frequency NG* as -m, the integral component Ti increases and TG* approaches TEG. Then, it 
judges whether output-torque TG* was read (step S604), and it was set to TG*=TEG from the 
arrangement for controlling electric generator 44 (step S605). TG*= - TEG - **** - in being absent, it 
performs step S604 and step S605 again. When set to TG*=TEG, a solenoid-off signal is outputted to an 
electro-magnetic valve 54 (step S606). Thereby, a brake 28 is opened wide ((F) location in drawing 12 ). 
Since aim rotational frequency NG* to hard flow is already set up as shown in drawing 12 , even if it 
takes off a brake 28, the rapid rise of a rotational frequency is controlled and the real rotational 
frequency NG will be in the controllable condition of depending arrangement- for-controlling-electric- 
generator 44 immediately, after discharge of a brake 28 as shown by the dashed line. Here, aim 
rotational frequency NG* of a generator 16 is inputted anew (step S609). 

[0060] Although it waited until it acted as the monitor of TG* and was set to TG*=TEG, and the brake 
was wide opened with the above-mentioned 3rd operation gestalt, the time amount used as TG*=TEG is 
predicted beforehand, and when the time amount passes, it can also consider as the control action which 
opens a brake. 

[0061] When PI velocity feedback control of a rotational frequency is realized in an analog circuit, the 
above-mentioned 2nd and 3rd operation gestalt may be unable to give initial value of a torque output to 
arbitration, and is the control method useful in such a case. 
[0062] 

[Effect of the Invention] As explained above, sudden fluctuation of the rotational frequency of the 
generator generated by the engine torque at the time of brake disconnection and an engine is controlled, 
and its mechanical and electric shock by sudden change of generator torque decreases in order to open a 
brake, after invention according to claim 1 adds an engine torque and hard flow torque beforehand. 
[0063] Moreover, when the output torque of the generator added before brake disconnection cannot be 
set up, invention according to claim 2 is useful, while it can acquire the same effect as claim 1 since it 
opens a brake after it performs revolving speed control which is rotated to hard flow to the engine torque 
which gets across to a generator. 

[0064] When the engine torque inputted into a generator and the generator output torque applied before 
brake disconnection become almost equal, by considering as the configuration which opens a brake, 
sudden fluctuation of the rotational frequency of a generator and an engine becomes still smaller, and 
the mechanical and electric shock of according to claim 3 invention by sudden change of generator 
torque decreases more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 14] 
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